WO major types of aneurysms of the ophthalmic segment of the ICA, OphA aneurysms and SHA aneurysms, are usually located in the intradural space and, consequently, rupture of these lesions results in SAH. Unfortunately, clipping cannot be used in some of these aneurysms and sometimes surgical treatment results in disastrous outcomes due to the location of the lesions. 3, 4 Therefore, various surgical methods have been developed and microanatomical studies have been conducted to improve neurosurgical intervention in such cases. [1] [2] [3] [4] 7, 10, 11, 13, 15, 18, 22, 23, 27 In addition to the ipsilateral and midline approaches to aneurysms, 17 ,24 the contralateral approach has also been undertaken because lesions arising from the medial wall of the ICA can be visualized directly without retracting the optic nerve and/or without removing the anterior clinoid process. 1, [4] [5] [6] 9, 14, 19, 20, 26, 27 Nevertheless, the contralateral approach has the disadvantage that proximal control of the ICA is relatively difficult compared with that during the ipsilateral approach. 4 Preliminary experience with the use of endoscopic guidance during aneurysm surgery 8 has lead to the development of general principles for the endoscopic procedure and advantages in microsurgery. 16, 21, 25 Recent advances in optical instruments now allow clear vision through the small-caliber endoscopes required for introduction of instruments into narrow and deep brain regions. Here, we report our recent experience in the successful clipping of an SHA aneurysm, which was performed via the ipsilateral approach by using an endoscope introduced into the prechiasmatic cistern.
In addition to the ipsilateral and midline approaches to aneurysms, 17, 24 the contralateral approach has also been undertaken because lesions arising from the medial wall of the ICA can be visualized directly without retracting the optic nerve and/or without removing the anterior clinoid process. 1, [4] [5] [6] 9, 14, 19, 20, 26, 27 Nevertheless, the contralateral approach has the disadvantage that proximal control of the ICA is relatively difficult compared with that during the ipsilateral approach. 4 Preliminary experience with the use of endoscopic guidance during aneurysm surgery 8 has lead to the development of general principles for the endoscopic procedure and advantages in microsurgery. 16, 21, 25 Recent advances in optical instruments now allow clear vision through the small-caliber endoscopes required for introduction of instruments into narrow and deep brain regions. Here, we report our recent experience in the successful clipping of an SHA aneurysm, which was performed via the ipsilateral approach by using an endoscope introduced into the prechiasmatic cistern.
Case Report
History. This 47-year-old man was first admitted to Akita Kumiai General Hospital on December 20, 2000. He was drowsy and exhibited a right oculomotor nerve paresis with ptosis and anisocoria. His condition was classified as Hunt and Hess 12 clinical Grade III. Computerized tomography scans revealed an SAH located predominantly in the basal cistern and the right ambient cistern. Angiograms revealed an obviously ruptured right PCoA aneurysm and, additionally, asymptomatic left SHA and PCoA lesions (Fig. 1) . On the next day, clipping of the right PCoA aneurysm neck was performed. The patient underwent ventriculoperitoneal shunt placement 25 days following onset of the SAH for normal-pressure hydrocephalus. He recovered completely and was discharged without neurological deficit 2 months after onset of the SAH.
Examination. On July 20, 2001 , the patient was referred to our clinical practice for surgical treatment of the asymptomatic left SHA and PCoA aneurysms. Three-dimensional computerized tomography scans obtained before the operation clearly demonstrated the clip on the right PCoA lesion as well as the asymptomatic left SHA and PCoA ones (Fig. 2) .
Operation.
A left frontotemporal craniotomy was performed. The distal sylvian fissure and the carotid cistern were opened via a left pterional approach, exposing the PCoA aneurysm directly. Unfortunately, the SHA lesion could not be directly visualized, even by retraction of the ICA or the optic nerve. A rigid endoscope (2.7-mm outer diameter and either a 30˚ or 70˚ viewing angle [Olympus Optical Co. Ltd., Tokyo, Japan]) was introduced into the prechiasmatic cistern while being monitored with a microscope. The endoscopic image was displayed on a monitor beside the microscope. The endoscope visualized the topographical relationships among the SHA aneurysm and the dural ring, SHA, and optic nerve (Fig. 3) . We confirmed that the aneurysm was located completely in the intradural space and that its proximal neck was at the junction of a single SHA, just distal to the dural ring. Dissection of the proximal neck had provided ample space and, thus, we decided that the clip could be applied without removal of any bone structures or resection of the falciform ligament. The SHA aneurysm was successfully clipped using a right-angled fenestrated Sugita clip under microscopic and endoscopic control without any retraction of the optic nerve (Fig. 3) . The PCoA aneurysm was also clipped using an angled Sugita clip in the same way. The medial end of the proximal neck and the PCoA, and its perforating branches were all completely visualized through the endoscope during the entire course of clipping (Fig. 4) .
Postoperative Course. Postoperative angiograms confirmed complete obliteration of both aneurysms (Fig. 5) . The patient's postoperative course was uneventful and he was discharged without deficits.
Discussion
The OphA typically originates from the anteromedial surface of the ICA, and the SHA usually arises from the posteromedial wall of the ICA, just distal to the dural ring. 3, 4 Therefore, both OphA and SHA aneurysms originate in the medial wall of the ICA. Consequently, when the ipsilateral approach is followed, the microscopic view of these aneurysms is obstructed by the ICA and the optic nerve. Removal of the anterior clinoid process, sectioning of the dural ring, resection of the falciform ligament, or unroofing of the optic canal is necessary to prevent the surgeon from experiencing visual disturbance while inspecting and clipping the aneurysm. [1] [2] [3] [4] 7, 10, 11, 13, 15, 18, 22, 23, 27 Even when these steps are completed, retraction of the optic nerve cannot always be avoided. Relatively small and asymptomatic aneurysms located in the ophthalmic segment have been clipped using the contralateral approach between the optic nerves. 1, [4] [5] [6] 9, 14, 19, 20, 26, 27 This approach can provide an excellent operative view without interference from the ICA and optic nerve. Unfortunately, this approach also has limitations because the operative field is narrow and long, and proximal control of the ICA from the contralateral side is difficult. In addition, SHA aneurysms are often more difficult to visualize than OphA lesions when the contralateral approach is followed. 4 Using the microsurgical procedure with the aid of the endoscope, we could approach and clip aneurysms that protruded medially and/or posteriorly from the ophthalmic segment of the ICA under direct endoscopic monitoring via the ipsilateral approach. Without the need to resort to relatively invasive surgical procedures, such as removal of bone structures and retraction of the optic nerve, the topographical relationships among the aneurysm and the dural ring, arterial division, and optic nerve can be confirmed. This greatly contributes to minimizing the need for invasive surgery. During and after clipping, the blade of the fenestrated clip inserted beneath the ICA and the optic nerve can be viewed directly through the endoscope, which improves the certainty and safety of surgery performed via the ipsilateral approach. Therefore, the present method displays great potential for the eradication of aneurysms in the ophthalmic segment. It should be kept in mind, however, that proximal arterial control is essential during surgery of large or ruptured ophthalmic segment lesions. In such cases, resection of the anterior clinoid process aids in proximal control if the cervical ICA has not been exposed.
In addition, the endoscope is quite helpful for treating aneurysms arising from the lateral wall of the ICA, such as PCoA lesions. 16, 21, 25 Direct endoscopic view of the lesion and the blade of the clip allows aneurysm clipping to be completed in a single application, without the risk of leaving a neck remnant or obliteration of the PCoA.
Conclusions
With the aid of the ipsilateral approach, endoscopic guidance was used to clip an SHA aneurysm and an ipsilateral PCoA aneurysm, without removal of the anterior clinoid process or retraction of the optic nerve. The endoscope is a potentially useful adjunct for aneurysmal clipping in selected cases to minimize bone removal, reduce neural retraction, and ensure the certainty and safety of the surgical results.
